PublicWorkshopsg
Maui Island Water Use & Development Plan
Upcountry- November 30, 2016

AGENDA

1. Welcome, Agenda, Ground Rules

2. Overviewg 6:15 p.m.

T / SYGgNIt YR Y2Q2fldz wS3IA2ya t NRFAES oai
1 Values and Principles, Strategies and Criteria
1 What We Heard from Public Meetings and Survey

3. Preliminary Measures and Strategie$:00 p.m.

Key IssueAlternative ways to provide reliable supplyttee regionincluding the potential for
increased storagagivenincreased growth, climatic changes)d highly variablevater supply in
the face ofreduced transport.

4. Wrap-up/Next Stepg; 8:30p.m. ALOHA é Please
1 BE COURTEOUS (and people
will listen to you)

TALLOW OTHERS TO SPEAK
(you can follow up with us,
call, email, submit written
comments at meeting)

1 Keep to the AGENDA

Please Note: Additional materials online for your information
Water Use and Development PlarPreliminary Information

- Background, Existing Resources and Uses and Future
Demands, 11/15/2016:
http://www.mauicounty.gov/DocumentCenter/View/106333

More Information is onlinewww.mauiwater.org
County of Maui Department of Water Supply, Water Resources & Planning Division
Contact: Pam Townsend, Staff Planner,-8630 orpam.townsend@co.maui.hi.us



http://www.mauicounty.gov/DocumentCenter/View/106333
http://www.mauiwater.org/
mailto:pam.townsend@co.maui.hi.us

Values andPrinciples: Do You Agree?

While discussions during the WUDP community outreach prdwess focusean water related issues
and solutionsthey also revealed aspects that Mauians value and treasure. The followémgding
valuesare synthesized from input durirthe communityoutreach process.

W2 I AQ & | @GAGFE OdzZf GdzNF £ YR adzadl AyAy3d NB
Native Hawaiians and the Hawaiian culturede® & ¢ A ¢ | a | Fdzy RIFYSYy Gl | yi
element, and they continue to advocate for the rights to continuous flowing streams supported by

healthy watersheds and nearshore environments.

al dzA Qa Yyl ddzNI f o6Stdzies yIFGiA@S SO2t23& | yR Odz {dz
Mauians are proud to reside in one of the most beautiful and distinctive places in the world. They

Bt dzS LINRPGSOGAZ2Y 2F aldAQa ylriA@S SO2¢ Bk | a Sa
history, including its agrarian roots which support open spaces, native Hawaiian culture, and local
selfreliance and independence.

Sustainable water resources

Maui is blessed with abundant groundwater, streams and ocean resources to servertedi
YSSRaAa® ¢KS yI {A-@©$akhilanupuaaintagagetentysystzin bafeguarded
adequate stream flow necessary to sustain human settlements, cultural traditions and natural
ecosystems from one generation to the next.

Abundant, high quality wate for all needs
Mauians value the availability of higjuality water to support social and economic needs, as well
as the aspirations of all people and cultures that reside here.

The followingprinciplescapture values and beliefs prominently expressed by the community during
public meetings as well as derived from the General Plan and other policy docuhidwsrinciples
were used to guide preparation of the WUDP in process and content, and canddtedras 'things to
keep in mind' as we implement the Plan and tackle future challenges.

1 Respect the Public Trust doctrine and State Water Code as a foundation for water planning. The
Native Hawaiian ahupua'a system and cultural traditions canigeoguidance on water
stewardship.

1 The 'water kuleana' of all Mauians creates responsibilities as well as rights. Be transparent and
inclusive of all Mauians in all aspects of water planning and management.

1 Recognize the complexity and interconnectess@ef the hydrologic cycle, groundwater and
surface water systems. Use the ‘precautionary principle' in water planning, recognizing this era
of climate unpredictability.

lalye 2F (GKS LINAYOALX Sa | NB &l ABuepriit for AitisrBvater ISecurity 4 A CNB & K
for an Uncertain Future20162018 which captures well the sentimis of the Maui community.
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1 Water resource management demands comprehensive and integrated policies and solutions
Consider both islan@vide and regional effects and solutions to issues important to Mauians.
Water resource planning and solutions should support ecological, social and financial
sustainability.

91 Create an actionable plan that provides water supplieotordiverse water uses. The options
for solving water resource and supply issues will decrease and costs will increase with each year
of delay.



UPCOUNTRY REGI@¥ENTRAL AND WD AU AQUIFER SECTORS)

This is a synopsis of work in progress for the CeatrdIKd8lau aquifer sectors for further public input.

Analysis is ongoing and the information below has not been reviewed by the Board of Water Supply,

County Council or the State Commission on Water Resource Manag@@WmRM) Preliminary findings

are subject to change based on input and further analy3ise objective of the Water Use &
Development Plan (WUDR)a (2 &daSi F2NIK GKS Fft20F0A2y 2F 410
of policies and strategies to guide the County in its planningiyagement and development of water
NEaz2dzNOSa G2 YSSG LINRP2SOGSR RSYlIyRa¢o®

PLANNING BOUNDARIES

The State Water Code as well as Maui County Charter, Chapter 11, Set1i®{3 mandate that

County WUDPBe consistent with County land use plans and policies. The 2030 Maui County General
Plan is comprised of the Countywide Policy Plan (2011), Maui Island Plan (MIP, 2012) and the
Community Plans adopted in various years. The MIP provides direction foe fyiowvth, the economy,

and social and environmental decisions through 2030 based on a vision, founded on core values, goals,
objectives, policies and actions. The MIP established a Directed Growth Strategy, which identifies areas
appropriate for future urlanization and revitalization. Projected population growth in the MIP is defined
by Community Plan (CP) District. The WUDP uses aquifer sge&#sqs hydrologic units for analysis
consistent with state requirements for updating the plan. Community Bamdaries do not coincide

with hydrologic units.

:_-_-_-_: Urban Growth Boundary
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WATER RESOURCES IN THE CENTRAL and KO 'OLAU AQUIFER SECTORS

The areagenerallyNBS F SNNB R { 2 ori the narthwedfeendiafiKkidBateakala includes the Haiku,
Honopouand Makawao aquifer systems. Water use Upcountry is primarily sourced from stream water

conveyed from the Ko olau ASEA, supplemented with groundwater from the Haiku aquifer in Ko olau ASEA and
from Makawao aquifer in the Central ASBAast of the public vater supply used on the isthmurs Central

Mauiis from a freshwater lens in Wailuku ASEA.

Climate, hydrology, geology and human activities affect the water cycle and the surface and ground water
systems which are interconnected. Rainfall distributiortiee northern flank of Haleakala is primarily
controlled by the orographic effect. Precipitation is heaviest where the prevailing northeasterly trade winds
encounter the flank of the volcano, forcing moist air to higher altitudes. Mean annual rainfgks from 1§

20 in at the western boundary of Upcountry to more than 240 in on the eastern boun@aoundwater

moves mainly from inland rechargeeas to coastal discharge are&astward flowing water from West Maui
Volcano converges with westwarkbfing water from Haleakal&roundwater recharge by direct infiltration of
rainfall occurs throughout the areaGroundwater occurs as high level, potentially perched, water with
downward migration impeded by loywermeability geologic layers and as a freater lens floating on

underlying saltwater. High level water discharge to springs or directly into streamtfeelennial seams

mainly exist where they intersect the groundwater table or where rainfall is persistent. Where streambeds are
much higheithan the underlying groundwater table, infiltration of streamflow is potentially a source of
recharge to the aquifer. Little data on infiltration rates are available for streams in the?drea.

ﬁd?}*}

High-level Precipitation /s #
groundwater Y] IR ,, / Evapotranspiration
Groundwater / . ‘

re“charge ‘

Low-permeability .—
volcanic dikes

Groundwater discharge
to ocean and streams

2 Gingerich, S.B., 1999, Ground water and surface water in the Haiku area, east Maui, Hawaii: U.S. Geological Survey Water
Resources Investigations Report&B42

3Johnson, A.G., Engott, J.A., and Bassiouni, Mayoya, 201ilIgmhstributed groundwater recharge estimated using a water
budget model for the Island of Maui, Hawaii, 192@07: U.S. Geological Survey Scientific Investigations Repor62684
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A 2014 USGS study evaluated aquifer recharge, findingebharge under average climate conditions
(using 19782007 rainfall and 2010 land cover) was reduced significantly during drought conditions (using
1998;2002 rainfall and 2010 land cover).

Recharge Reductionnder Drought ConditionsComparedto Average Climate Conditions

Aquifer Sector 2008 WRPP USG®wverage| USG®rought | % Drought Recharg
Area Average Recharge  Recharge Recharge Reduction (USGS)
Central 59 179 134 25%
Ko'olau 397 411 325 21%

Spatially distributed groundwater rechargstimated using a watdbudget model for the Island of Maui, Hawaii, 192@07.
U.S. Geological Survey Scientific Investigations Report2D38!

Sustainable Yield

The groundwater sustainable yield (SY) is the maximum rate that groundwater can be withalitivut
impairing the water source as determined BWRM SYis conservatively set at the low end of the

estimated range and equal to a fraction of the rechar§&changes over time due to climatological trends,
rates of recharge, interaction between stream flow and groundwater, land use and other factors.
Insufficient hydrologic, geologic and meteorological data require the estimation of critical input parameters
in sustainable yield modelés new and better data becomes available, the CWRM must periodically review
and refine sustainable yield estimatesYof aquifer systems is under review as part of the 2016 WRPP
update. Hypothetically, the drought rechargeduction can be applied to SY for planning purposes that
consider longerm hydrologic drought. However, the WUDP should monitor continuous SY updates by
CWRM and adjust accordingly.

Sustainable Yields for Aquifer Sectors and Systems

Aquifer Sustainable h':; ‘5) mMGD 7 s
Sector/ Yield Range
System (mgd) D 20 MGD
Central 26
Kahului 1 1
Pa'ia 7-8 7 PU 3 M
Makawao 7-20
Kamaole 11-16 11
Ko'olau 174
I F QA 27 27
Honopou 25-26 25 :

- P - Aquifer KAUPO 16 MGD
Waikamoi 40 40 Aquifer Sector o
Ke'anae 83 83 JR ceNTRAL HIPAHELE 42 8¢

HANA NAKULA 7 MGD

KAHIKINUI -
‘ KOoLAD LUALAILUA 11 MGD vy
LAHAINA

WAILUKU




Moku and Watersheds

The Central and Ko olau ASEpan multiple mokathat are generally more aligned with watershed
boundaries than aquifer sectors. Stream resources within the makd aquifer sectors are shown below.

Location of Mokus

e
g/ 7
o /(

Hamakuapoko

Hana \
Kahikinui \\\_

Kaupd

Ko'olau

Kula

Ka'anapali \Y
Kipahulu

Lahaina

Pd'ali Komohana

STREAMS

NON-PERENNIAL
—— PERENNIAL

Surface Water

{GNBIYa Ay (K®lieyagredtdrdl atzd rhuhidipal uses in the Central ASEA. CWRM was
petitioned in 2001 to amend the Interim IFS for 27 East Maui streams. CWRM-d@eed hearings for

the East Maui Contested Case to address HC&S current and future use of surfercandahe impact on

0KS 3INRBdzyRgl GSNI (GKS AYLI OG 2y 52{Qa dzaS 2F &adzNFI
| 2dzy e Qa LRAAGAZ2Y 2y FdzidzZNB dzaS 2F &adz3F NOIFyS TFASt
system. In a September 2016 MtawOrder, the CWRM Hearings Officer reiterated the requirement that

CWRM weigh competing instream and offstream uses, including economic impact on offstream uses, in
amending the IIFS. The contested case hearing is currently scheduled for January 2aiys &t IFS for

GKS Y2W2fl dz ! {9! I NB aK2s6y Ay ! LIWISYRAE ! o

TJ< )¢

CURRENT WATER USE

The municipal Upcountry water systemerliesmultiple aquifer units and utilizes water resources

transported from other hydrologic unitfrivatef @ 2 6y SR & LJdzo f (SyshemssérniinGiNdred @ 4 G SY & -
than 25 people or 15 service connectionsg groundwater fronthe Hallku, Makawao and P& aquifers.

Domestic wells for individual household use tap water mostly from the Haiku and Honopou aquifers.
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Public Water Systems, Central and Ko'olau Aquifer Sector Areas

. Average
PWS Name Owner Population No. OT Daily Flow Source
No. Served Connections
(gpd)
CENTRAL AQUIFER SECTOR
247 Lower Kula MDWS 3,192 1,064 | 3,431,000| Surface
254 | Maunaolu ) haolu Plant HOA 100 37| 19,000| Ground
Plantation
. Kula Nani Estates Purchased
255 | Kula Nani Community Associatior 80 34 | Surface (PWS
256 | Maul Highland Services, LLG 26 53|  10,000| Ground
Highlands
258 Consolidated Conso_hd_ated Baseyard 69 35 83,000 | Ground
Baseyards Association
Maui Business| Maui Business Park
261 Park Phase Il | Phase Il Association 65 1 5,000 Ground
KO OLAU AQUIFER SECTOR
DWS 80% Surface/
213 Makawao MDWS 28,702 6,675| 3,580,000 20% Ground
219 DWS Ke'anae | MDWS 270 90 44,000| Ground
203 Kailua Ohanui Corporation 90 27 10,500 | Ground
I FE€SEF . .
222 . National Park Service 1,200 17 4,000 | Catchment
National Park
West Kailua W. Kuiaha Meadows
252 Meadows HOA 45 15 6,000 | Ground

Dept. of Health, 2013

While the base year for this WUDP is 2014, alternative periods were reviewed to determine whether
2014t which exhibited a strong EI Ninas representative of consumption over time. Theyigar average

was fairly consistent with the 2014 average daily demafater consumption also varies seasonally, with
the low demand months most significantly reflecting lower outdoor irrigation demands. For the DWS
systems, large seasonal fluctuations indicate the potential for outdoor water conservation as well as ways
to offset use of potable water for nonpotable needs. These findings should also apply to the private public

districts that serve community needs.

Variation in Consumption, 2014 and @nd 10Year Averages, Central and Upcountry DWS Systems (mgd)

2014 3-Yr Ave 10-Yr Ave Variation 10Yr Ave /
MDWS Digict Daily Ave 201214 200514 2014 Ave
CentralMaui System 21.154 21.299 21.288 1%
UpcountrySystem 6.263 7.266 7.277 14%

DWS Reports



Installed pump capacity is not the permitted pumpage, butitieximumcapaity of the permitted welin
gallons per minute mubplied by 24 hours. Theumpage reported to CWRM reflects actual periods of
pumpage. However, not all active wells comply with reporting requirements and pumpage data is
especially incompte for smaller domestic and irrigation wells.

Agricultural irrigation and related use for sugarcane cultivation acemiior 57.3mgdof the reported
59.5mgdpumpage from the Kahului and Raaquifers Transfers of surface water frothe Kdglau
aquifer sector contribute to recharge of these aquifers.

Well Pumpage and Pump Capacity Compared to Sustainable Yield (mgd)

Installed Pump ReportedWell

Aquifer Sector Sustainable Yield Capacity Pumpage
CENTRAL

Makawao 7 4.961 0.36
Kamaole 11 18.827 2.85
Kahului 1 102.121 29.99
Paia 7 153.728 29.50
Total 26 279.637 62.72
KODLAU 2.85
Kedlnae 83 1.148 0.06
Haliku 27 12.477 0.83
Honopou 25 0.689 0.01
Waikamoi 40 0 0
Total 175 14.314 0.91

CWRM Reports

CURRENT WATER TRANSPORT

Groundwater from Wailuku ASEA is transported throughout the DWS Central Maui system in the Central

ASEA. Most of irrigation demand for sugarcane cultivation in Central Maui is supplied by surface water from

0 KS Y2 W2Abdutds7 rhgd 6f prdundwater 6 G KS t F WAL | yR YU Kdzf dzA | |j dzA ¥
ANNRIFGA2yd ¢NIFIyaFTSNAR 2F &adz2NFFOS 41 GSNI FNRY (KS Y2
{ dzZNF I OS 4 0SNJ Y2Q2ftldz ! {9! A& 02y @SeSR (HKaMBdIdzAK GKS
municipal use.The following figure illustrates general transport pattetasupply the DWS Central and

Upcountry systems



Transport Patterngo Supply Maui DWS Central and Upcountry Systems

O Tre

atment plant

®  MUNICIPAL WELL
——— Waihee_lao_ditches

——— Waikamoi_ditch_and_pipe

Central System Pipes

Upcountry Pipes
Aquifer Sector

[ cENTRAL
[ HANA
| KAHIKINUI
[T kooLau
[ LAHAINA
WAILUKU
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Estimated water transfers ashown below.The column "Source (Place of Origin)" is the volume of water
that is withdrawn from each aquifer sector. The columns "Discharge to Aquifer Sector" show where water
withdrawals are discharged, thereby demonstrating how water moved within abhdden aquifers.The
shaded cells indicate that water is transported from the aguaifieithe lefthand columrto the aquifers of
discharge The columnsPurveyor of Water Transported From AquiggrOrigirt show which entitiesire
major transporters ofvater from the aquifer of origin. The columtfEnd Use of Water Transported from
Aquifer of Origin" indicatethe major users of ater transportedfrom aquiferof origin. Water transported
within aquifer sectorss not included in théurveyor or End &&figures. Smaller purveyoend end uses
arenot shown.

Aquifers of Surface and Groundwater Origin anié€harge, Purveyor, and End Ugagd)

Purveyor of
Water End Useof Water
Aquifer | Source Discharge to Aquifer Sector Transported From Transported From
Sectorof | (Place of| (Shaded cellg transported fromaquifer) | Aquifer of Origin | Aquifer of Origin
Origin Origin) | Wailuku | Central | Ko'olau | Total | WWC EMI MDWS| HC&S
Wailuku
Total 56.10 25.87 27.87 0.00| 53.75
SW 35.33 20.09 12.52 32.61] 12.52 1.10 11.42
GW 20.769 5.782 15.35 21.14] 15.35 15.35
Central
Total 62.71 0.00 62.71 0.00| 62.71
SW 0.00 182.16
GW 62.708 62.71 62.71 0.02
Ko'olau
Total 187.29 0.00| 183.18 0.89| 184.07
SW 186.258 182.16 182.16 182.16 6.6
GW 1.0274 1.02 0.891 1.91 0.02
Total 306.09 25.87| 273.76 0.89| 300.53] 27.87| 182.18] 23.05 193.60

Source: CWRM 2014 Well Pumpage and Diversion Data, MDWS 2014 Billing and Production, 2010 Instream Flow
Standards CCHMA @3-2 Decision andrder.
SW Surface Water; GWGround Water. EMIEast Maui Irrigation District, WW®&/ailuku Water Company, MDWS

Maui Dept. of Water Supply, HC&RBwaiian Commercial and Sug@fater transported within aquifer sectors is not
included in purveyor or end use figures. Smaller purveyors and end uses not shown.

PROJECTED DEMAND

Two alternative methods were utilized to project water demand to the year 2035: Population growth rates
and buildout of permitted land use based on zoning and Department of Hawaiian Homelands land use

plans.

Population Growth Rate Demand Projection

Population growth rate projections were applied iky®@ar increments over the 2@ear planning period

from 2015 to 2035 for high, medium (base case) and low growth scenarios. Water consumption, including
both public and private water systems, are compared to the incremental water needs for the next 20 years

11



based on theSocieEconomic Forecast Report 2qD¢dt September 2014, Maui County Planning
Department) consistent with the Maui Island Plan. Demand projections based on population growth rates
do not account for agricultural irrigation needs. These are evaluated separately.

It was assumed that populatiagrowth from projects described in the State Water Projects Plan and for the
Department of Hawaiian Homelan{®HHL pre already accounted for by the population projections.
Therefore, information from these documents was not used to further refinestiiear incremental water
demand projections.

In the 2014 Draft Forecast, high and low alternative projections apply variance estimates for population,
jobs, visitor units and average visitor census.

Land Use Based Demand Projection

Land use based demaipaojections reflect the potential full buitdut applying current County Zoning
designations and the Department of Hawaiian Homelands land use plan designations. The Zoning Code
implements the General Plan policies and regulates existing and future ¢éaedbggment at the parcel

level. Community Plans do not supply density guidelines, are outdated, and may be more useful as
guidance for future Water Use and Development Plan updates. The County does not have zoning
jurisdiction over theDHHUands and accalingly buildout under those plans was also applied.

Alternative Demand Projections, Central and Ko olau Aquifer Sectors (mgd)
538.7
500
400
T 300
€
200 175
100 61.3
26.0 . 395 24.3
2 1 1
0 | 1 i
Sustainable Yield Zoning based, inclZzoning based, excl Population DHHL
Ag Ag projection based
u CENTRAL= KO'OLAU

Maui County Zoning and DHHL Land Use Plans summarized by MDWS
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Population Growth Based Deman@entral and Ko'olau Aquifers,
and Low, Base (Totalhd High Scenarios (mgd)

45
42
40 41
“//.(/'L 40
30 : : ' ”
, 1 ; — = CENTRAL
© o v -
5 25 #—KOOLAU
20 TOTAL
LOW
15 i HIGH
10
5
1
0 = T — T — T — T — T — T — T — T — T — 1
2014 2015 2016 2017 2018 2019 2020 2025 2030 2035

MDWS based on 2013ociecEconomic Forecast growth rates

DHHL Water Demand Projections

TheState Water Projects Plan Update, Hawai'i Water FdaiLsAdvance Final Report, July 2016 provides
water use requiement projections for projectplanned to be developed belowver the 20year planning
horizon from 2015 to 2031. A range of forecastglihimedium and low) was developed based on
prioritization of DHHL needs and uncertaintiBject demands were based on the equivalent County
Water System Standards unit rateBemands associated with the domestic component of homesteading
and municipalse were considered to be potable. Agricultural faotable demands were based on the
diversified agricultural rate of 3,400 ¢ahs per dayper acrewith pastoral use at 2@pd per acre Aeas to

be developed as lo'idto within theKe'anae and Wailua pjectsare based on 150,00§pd per acrewater
demand for lo'i kalo area is subject to change when quantity of available resources are determined.

Projected Water Demands and Strategies for DHHL Projects, Maui Island, 2035 (mgd)

Sector/ Non- Non-potable
System Project Potable Potable Strategy potable Strategy

Coordinate with MDWS (Central
¢ source not identified

Wailuku/ 'lao | Waiehu 0.017 0

Coordinate with MDWS (Central

Wailuku/ 'lao | Paukukalo| 0.0034 . e
- source not identified
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Sector/ Non- Non-potable
System Project Potable Potable Strategy potable Strategy
Central/ To be determined. Potential
X t dzWdzy 1.734 | transport from Kamole to Kahuly 1.8564| To be determined
Kahului )
Aquifer
Water Credit Agreement MDWS .
Ezr’:f;":‘)'(e \*fve;gﬁafl 0.8097| (0.2810) (Upcountry), New Statd  0.578 I‘fﬁcgt‘fg;ré'\"s‘i‘é‘r'n
System (0.5287) g y
Coordinate with MDWS
Central/
Ulapalakua] 0.0034| (Upcountry)g source not 0
Kamaole ) o
identified
. - R Rainfall (0.3128),
Ko'olau/ . I 22NRAY 0SS 6Ad
Ke'anae Ke'anae 0.0034 source not identified 4.5878) t A WA y'I dz¥d
(4.275)*
Ko'olau/ Rainfall (0.1802),
Ke'anae Wailua 0 2.2802| Waiokamilo Stream
(2.100)*

State Water Projects PlabHHL, Julg016 Advancé&inalReport
*Part or all of water demandik based on estimated lo'i kalo area andsisbject to change when quantity of available
resources are determined

Upcountry Meter List

The County established the Upcountry Meter list of priority for service by the County water system when
water supply became available. The list closed December 31, 2012, shortly after the adoption of the Maui

Island Plan on December 28, 2012. There araiabb@00 requests for 4,300 meters (excluding thtiest
did not accept a reservation offered, accepted a reservation, or where a meter was installed) for 1,900
dwelling units and a nominal number of commercial uns&outtwo-thirds of the remaining regests are
located outside the Urban Growth Boundary. Estimatethand totals about8 mgd.

Estimated Demand of Meter List by DWS System (mgd)

k4

| F WAldz {8&GSY

1.87

Makawao System

0.87

Upper Kula System

3.78

Lower Kula System

1.53

Kula Agricultural Park

Negligible

Total

8.05

Water consumption and demand based on population growth rates do not account fordeade
agricultural irrigation needs. Incidental gardening, landscape irrigation and small agricultural uses are

included with municipal demand or well reports incorpadtinto the demand above.
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Projected Demand for Diversified Agriculture and Lo'i Kalo

To project future water use for agriculture, agricultural activities can be categorized into diversified
agriculture and wetland kalo cultivation.

Agricultural Activity

Water use rate (gpd/ac)

Type of Water Coefficient

Diversfied Agriculture

2,500 for wetter areas
3,400 for drier areas

Average per acre water use

Lo'i Kalo

100,000 to 300,000

Per acre water inflow into 0”i
kalo system

East Maui Streams

¢t KS

! 2Mayya28,2010 Commission Ordarre the East Maui Streams Contested Qdeatified the

acreage of taro for each stream through the undocumented declarations of registered diverters, as a total
of 1,006 acres plus water for domestic needs, but did not attempt to evaluate these claims nor relate these
acres to the amount of wateadded to the streams in the revised IIF8& amending the lIF#e estimates

of wetland taro and other agricultural requirements, including those that would also qualify for
traditional and customary Hawaiian rights, were basedaasubset of acreage that Na Moku
claimed for appurtenant and riparian rights and demonstrated as suffering actual harm to their
owners' reasonable us&he CWRM used a water budget faro of 130,000 to 150,000pd per acre
which translates to an average of 260,000 to 300,000 gad during the time that water is needed to flow into
the lo'i to maintin temperatures to prevent rct

EstimatedWater Requirements for Taro and Other Agriculture

¢ I NB | Other Ag ¢l NB [ 2Q) Other AgWater
Area Stream (acres) (acres) Requirements (mgd) | Requirements (gpd)
Ke'anae | Palauhulu 13.475 7.00 1.75-2.02 25,714 28,571
Waiokamilo
Wailua & Wailuanui 30.160 28.096 3.924.52 13,880 to 16,728
Honopou | Honopou 6.170 9.820 0.80-0.93 13,880 to 16,728
Hanehoi &
Hanehoi | Puolua 2.300 ? 0.30-0.35
Makapipi | Makapipi 4.170 3.250 0.54-0.63 16,680 to 19,24€
Total 56.275 48.166

Taro represents appurtenant rights and otherd@ LINS & Sy 0 a

NALI NRIFY NARIKGAD ¢KS

based on 10% of taro demandttp://files.hawaii.gov/dinr/cwrm/cch/cchmal1301/CCHMA&01-20160115HO-D&O. pdf

“Ibid.

g1 GSNI NBIj
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To date, EMI announced ceasing diversions from seven streams that are associated with taro cultivation, as
depicted inthe figure below.

=ssmmmzmr Koolau Tunnel

s=a====t \Nailoa tunnel

Stream restoration 2016
e DiversionIndex
® Maui_Surface-Intakes
Streams
NON-PERENNIAL
—— PERENNIAL

Regional Diversified Agriculture

The Hawai'i Department of Agriculture is preparamgupdate to the Agricultural Water Use and

Development Plan (AWUDP). While future agricultural activity has the hypothetical potential to increase
based on acreages of unutilized agricultural lands, the cessation of sugarcane production is expected reduce
irrigation water conveyed by East Maui Irrigation Co (EMI). Despite the interest in food security and self
sufficiency and increasing exports, prospects for substantial increases in agricultural production in other
locations are limited. In any case, ofed agricultural water demands assume that future agricultural

water demandcannotexceed potential agricultural water supply.

Current irrigation demand for agriculture outside the HC&S plantation can only be estimated based on
reported pumpage, delery agreements, and identified crops with associated water rate. Upcountry

farming of truck crops in the Central ASEA was anticipated in the 2004 AWUDP to be supported by a dual
line and storage from Olinda to Keokea to be owned, constructed and admeuddbgrthe Hawaii Board of
Agriculture. To date the irrigation system is not completed or funded. The AWUDP did not estimate acreage
cultivated in the region but projected 2035 irrigation heeds between Q.28 mgd, which is less than
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current average demnd of 0.548 mgd at the Kula Agricultural Park. Nearly 1,500 acres are in agriculture
production in the Kula area, most using municipal potable water supply for irrigation. Of the proposed 373
acre Kula Agricultural Park expansion, 71 acres is curreritlg lermed. Water delivery infrastructure

funding is sought from state and federal sources.

Crops that have historically relied on affordable untreated surface water are becoming subject to the U.S.

Food and Drug Administration (FDA) Food Safety Modertiid 2y ! O Qa Y2NB &adNAy3ISyi
water quality. Depending on crop, an increased amount of diversified agriculture may require potable

guality as part of production, with the assumption that the most affordable untreated surface water through
plantation irrigation systems may no longer be relied upon as the primary source. Meanwhile, the potable
municipal systems do not have the capacity to serve agricultural demands island wide. Absent an AWUDP
update, diversified agriculture outside the HC&Sp#ion is projected to range fom current acreage with
projectspecific expansions @highof one percent annual increase over 20 years as summarized below.

Crops acreages are calculated from the 2015 Agricultural Land Use Baseline inventory, bésedand s

water rates.

Estimated Water Demand for Crops by Aquifer Sedtmigd)
LowDemandg HighDemandg

Crop by Aquifer Sector Area 2015Acreage 2015Acreage 20%Increase
CENTRAL

Banana 16.701 0.057 0.068
Coffee 10.578 0.031 0.037
Diversified Crop 1,313.914 4.467 5.360
Flowers / Foliage / Landscape 97.965 0.490 0.588
Pasture 54,207.866 0.000 0.000
Pineapple 1,093.523 1.476 1.771
Seed Production 754.411 2.565 3.078
Taro 0.228 0.006 0.008
Tropical Fruits 21.687 0.121 0.145
Kula Ag Park Expansion 302 1.027 1.232
Total 96,337.060 10.241 12.283
KO OLAU

Banana 4.616 0.015 0.018
Diversified Crop 61.087 0.207 0.249
Flowers / Foliage / Landscape 14.730 0.073 0.088
Pasture 11,229.455 0 0
Taro 32.343 0.889 1.067
Total 11,342.232 1.1 1421

Acreages calculated by MDWS frétBOA2015 Agricultural Land Use Baseline; water use rates appiddDWS.

Diversified Agriculture on HC&S Lands

The HC& plantation consists of over 43,000 acres of land, of which 35,000 acres were under cultivation in
2016. HC&S lands are all located within the Central Sector, the majority of land overlying the Pa'ia aquifer.
The EMI systentransports surface wateirom the Ko'olau sector and additional surface water is used from
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the WWC ditch system. Yield from irrigation wells in Pa'ia and Kahului aquifers are heavily dependent on
return flow from the imported surface water land application and reservoir leakage, aththe additional
NEOKI NBS KIFIa y2G 0SSy ljdZ yiAFASR® |/ 3{ O2yOSLIidz f
illustrates a mix of uses throughout the entire plantation envisioned by HC&S as sustainable and
economically viable and takes into caesiation soil types, rainfall, solar radiation and crop tolerance to

brackish wateirrigation® The information provided in HC&S plan is presenteBlagning Scenariolelow

and compared to alternative plausible scenarios that were developed with fngont the Maui farming

community, consulting the State Department of Agriculture, the Hawaii Agriculture Research Center and
island specific publications. Designated Important Agricultural Lands (IAL) comprise of 27,294 acres owned by
Alexander & Baldwinredominately in sugarcarfeAgricultural experts opine that replacement crops will

most likely be confined to IAL lands.

An infinite range and combination of alternative crops is possible. For purposes of assessing potential water
demand on HC&S landspps are grouped into five main categories: 1) Diversified crops; 2) Irrigated Pasture;
3) Biofuel; 4) Monocrops and 5) Koa forestry. Except for HC&S Diversified Agriculture Plan (Alternative 1), no
assumptions were made about locations for specific craisin the plantation. However, available acreage

was considered for crops restricted by elevation, such as koa forestry, or rainfall. Irrigation needs are
estimated based on available standards and studies. Water demand varies significantly depending on
cultivation methods. Phase in time is unknown and would vary by crdfiyation methods and other

factors. For planning purposes, ultimate water demand for each scenario is based on a 20 year time frame
although forestry would require a longer investmeMtater loss through various irrigation systems and other
efficiencies are not considered in the analysis but addressed under resource adequacy.

As a baseline comparison, applying a sugarcane water use rate of 5,555 gpd per acre to 35,000 acres equals
19 mgd. Alternative crops and uses would generally represent a reduction in total water use for the
plantation.

Diversified Cropd~or planning purposes diversified crops is used here to mean farming a variety of crops,
such as various orchards and vegegatiops, rather than a single commaodity. Community and grassroots
initiatives have advocated more opportunities for organic and regenerative farming and an increase in crops
for local consumption. A range of 2,500 for wetter areas to 5@&Y per acrdor drier areas is used, which
incorporates HC&S irrigation estimates for orchard crops. Average use for diversified crops according to the
2004 State Agricultural Water Use & Development Plan is 3yg8(er acre

Pasture:Conversion to irrigated and neirrigated pastures for grass fed beef is currently being assessed on
less than 400 acres. In the planning scenarios below k@840 acres of irrigated pasture were

considered and noirrigated pastures in the Hamakuapoko region of the plantation withienrainfall.

Irrigated demand is estimated by HC&S at 1,§p@ per acreand as high as 2,65pd per acrén a study of
5,580 acres in Upcountry Madi.

Biofuel:l / 3 Diedsified Agriculture Plan calls for a mix of bioenergy crops that will be rotated over a few
seasons. Anticipated focus for 3,650 acres that comprise the W-klbpei Fields are on tropical grasses.
Exploratory sorghum plantings are currently undernidZ&S field studies assess water needs for bioenergy
tropical grasses at between 4,776 to 5,afigd per acreFor planning purposes, a range representing low
irrigation demand sorghum to high water demanding banagrass is applied.

Monocrops Monocrops ag cultivated crops that do not rotate with other crops, such as the former
sugarcane and pineapple plantations. Pineapple, coffee and seed production are the largest monocrops
18



currently grown on Maui. Seed crops are currently grown on 754 acres islandanpdetion within 1AL.
Seed corn accounts for 95% of seed crop grown in the state. Seed crops are generally not land intensive but

grown on plots of 1 to 5 acres at a time surrounded by a buffer zone. Expansion of seed crops would

therefore not likely acgunt for significant irrigation demand. Irrigation demands for pineapple and coffee
range from 1,350 to 2,90@0pd per acre

Koa ForestryFormer sugarcane lands has been productive for forestry if the koa seed stock has been

selected for disease resistanaad adapted to lowelevation sites from 500 feet. Successful forestation
would require ripping to break hard pans and allow roots to penetrate. Water requirements estimated at
4,380gpd per acresary widely dependent on natural rainfall and growth. Othativetree species, could
be considered for commercial plantings as well as windbreaks and habitat.

Scenarios: Future of A&B Properties Lands

*SCENARIO 1:
a5AJSNBEA| SCENARIO 2: 100% q SCENARIO 3: 50% off SCENARIO 4: 25%
I ANA Odzt (i dz IAL Farmed IALFarmed IAL Farmed
Irrigation Irrigation Irrigation Irrigation
Crop Acres Demand Acres Demand Acres Demand Acres | Demand
MGD MGD MGD MGD
g'r‘(’)ir:'f'ed 6940 28.6 8,000 | 20c43.09 | 4,000 | 10¢21.55 | 9,000 fé‘_‘z;
Biofuel 14,770 62.08 12,000 | 35.7¢60.77 | 6,000 | 17.86¢ 30.38
Grazing 8540 17.07 4,000 7.9¢ 10.60 2,000 3.98¢5.3
Monocrops 3,000 4.05¢ 8.7 1,500 2.02¢ 4.35
Koa Forestry 294 1.28 294 1.28
Total 30,250 27,294 13,794 9,000
Fallow/ non
irrigated 4,650 0 7,606 0 21,106 0 25,900
cover crops
Total 69.03 22.5
Plantation 34,900 107.79 34,900 124.4C5 34,900 | 35.16¢ 62.87 | 34,900 48.42
All scenarios assume 4@ar phasein.
*Scenario 1 is based on HC&82 y OS LJi dzt £ a5A OSNEATFASR | INA Odzf G dzNJ €

19

tflyeé



Important Agricultural Lands, Ditches and Service Areas, and Rainfall for HC&S Lands

RESOURCE ADEQUACY
Population Growth Ratddemand Scenario

Water demandbased on population growth rates in the Centmald Ko olawsectors combined requires
14.5 mgdof additional use Total 2035 demand would b80.5 mgdwithin a range of 340 42 mgd. An
additional 3 to4 mgdwould be needed to account for system lossdghtgrowth years and other factors.
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